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cf equal amounts and opposite directions, compound one of them
with the given rotation by § 98, and then compound the other with
the resultant rotation by the same process.    Or -we may adopt the
following far simpler method:—Let                    ^
OA be the translation common to    B'                                      O
all  points  in  the   plane,  and   let
HOC  he   the .angle   of   rotation
about O, 210 being drawn so that
OA bisects the exterior angle COJT.    Evidently there is a points
J3' in J3Q produced, such that U'C, the space through which tho
rotation carries it, is equal and opposite to OA.   This point retains
its former position after the performance of the compound operation i
so^hat a rotation and a translation in one plane can be compounded
into an equal rotation about a different axis.
100,   Any motion whatever of a plane figure in its own  piano might be produced by the rolling of a curve fixed to tho figure upon a curve fixed in the plane.
Fur we may consider the whole motion as made up of successive! elementary displacements, each of which 'corresponds, as we have seen, to an elementary rotation about some
Eoint In the plane. Let <9t, Oa, Qt, etc., e the successive points of the Jfaur<! about which the rotations take place, -0,, <?a> <\. etc.j the positions of these points on the j*tan<! when each is the instantaneous centre of rotation. Then the figure rotates about Ol (or a,, which coincides with it) till <9? coincides with o., then about the latter till O6 coincides with 08, and so on. Hence, if
we join <9,, ^H, (\, etc., in the plane of the figure, and 0,, <?„, 0a, etc., in the fixed plane, the motion will be the name a<! if the polygon' (.^0,0^ etc, rolled upon the fixed polygon <>, <>9c>a» etc. Jty supposing the successive displacements small enough, the s'ides of these polygons gradually diminish, nnd the polygons finally become continuous curves. Hence the theorem.
From this it immediately follows, that any displacement of a ri^id solid, which is in directions wholly perpendicular to a'fixed line, may be produced by the rolling of n cylinder fixed in the solid on another cylinder iixed in space, the axes of the cylinders being parallel to the Oxed line.
101.   As an interesting example of this theorem, let us recur to the Case of § 96 :~~A circle may evidently be circumscribed about OttQA', and it must l)c of invariable magnitude, since in it a chord of given length AB subtends a given angle Oat the circumference. Also OQ is a diameter of this circle,' and is therefore constant.    Hence, as Q is momentarily at rest, the motion of the circle circumscribing OJ1Q.A is one of internal rolling on a circle of double its diameter,   Hence if a circle roll kvtemidly on. another of twice its diameter any point in
